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BACKGROUND OF THE INVENTION 
1 . FIELD OF THE INVENTION. 

The present invention and Patent Office Disclosure 472958 relates to a device for 
purifying liquids, and particularly relates to such a liquid purifying device utilizing the 
10 process of distillation/evaporation of volatile contaminants contained within a liquid to 
separate and remove such volatile contaminants from the contaminated liquid, and more 
particularly relates to such a device that utilizes a distillation/evaporation chamber which 
is mounted in place of or complementing the standard factory liquid filtering system. 

1 5 2. DESCRIPTION OF THE PRIOR ART. 

There presently exist a number of distillation-type liquid separation and 
reclamation devices for distillation/evaporation and removal of volatile contaminants 
from contaminated liquid. Most of these units are utilize what is called the thin-film 
evaporation process, wherein the oil is passed over a heated flat horizontal surface 

20 (evaporation plate), the theory being that the heat will cause the oil to flow to such a "thin 



film" on the fiat horizontal surface that volatile contaminants having a boiling point lower 
than that of the temperature of the evaporation plate will be evaporated, followed by a 
collection of the '^purified" oil following contaminant evaporation. In addition, most of 
these thin-film evaporation-type distillation units incorporate a separate heating element 
25 (generally electric) for maintaining the evaporation plate at the desired temperature. 
Typical of these units are shown in U.S. Patent Nos. 1,718,800, 2,472,717, and 
4,006,084. 

One of the problems with these prior art thin-film is that an electric heating 
element in the general vicinity of volatile contaminants and engine fuel creates a 

30 potentially explosive environment. Another problem with prior art thin-film is that they 
are complicated and expensive to manufacture and service. 

Additionally, most of these units require external mounting equipment and a 
convenient location for the placement of these devices. Oil distillation/evaporation units 
of this type are shown in U.S. Pat. Nos. 1,718,800, 2,472,717, 2,839,196, 3,198,104, 

35 3,756,412, 4,006,084, 4,115,201, 4,189,351, 4,146,475, 4,289,583, 4,443,334, 4,349,438, 
4,354,946, 4,369,110, 4,717,474, 4,830,745, 4,943,352, 5,242,034, 5,322,596; 5,630,912, 
5,630,912, and applicants own U.S. Patents Nos. 5,824,211 and 5,776,315. All these 
patents disclose liquid purifying device designs which are mounted remotely from the 
source of the liquid. None of the prior art utilizes an existing filtration system to effect a 

40 simple and effective liquid supply and mounting system for the liquid purifying device 
such as the system illustrated in this patent application. 



There remains a need for an efficient evaporation apparatus that is small enough 
for use in a wide variety of appUcations while not being limited to the conventional 
means of liquid supply and liquid purifying device placement and mounting. However, at 
45 the time the present liquid purifying device was made, it was not obvious to those of 
ordinary skill in the art how those needs could be fulfilled, in view of the prior art as a 
whole. 

OBJECT OF THE INVENTION 
50 It is therefore an object of the present invention to provide a device for removing 

volatile contaminates from liquid that utilizes heat from the liquid to effect vaporization 
of the contaminants, rather than a separate heating element. 

It is further object of the present invention to provide such a device that is small 
and compact, and conveniently fastens to existing liquid filter mounts. 

55 

SUMMARY OF THE INVENTION 
The liquid purifying device (10) of the present invention is utilized for separating 
and removing volatile contaminants from liquids. In one embodiment, the device 
incorporates a self-contained particle filter (32) for filtering particles from the 
60 contaminated liquid. The liquid purifying device (10) itself comprises a 
distillation/evaporation chamber positioned essentially between the liquid source and the 
particle filter, and receives contaminated liquid that has been fihered by the filter media 



(20). The filtered contaminated liquid is passed through the liquid metering orifice (26), 
whereupon the oil enters the distillation/evaporation chamber (22). Upon entering the 
distillation/evaporation chamber (22) the metered liquid spreads in a thin film, thereby 
effecting the distillation/evaporation process. 

Heat for distillation/evaporation of the volatile contaminants from the liquid 
acting directly within the distillation/evaporation chamber (22) is provided by the heated 
liquid itself, without the necessity of a separate heating element to maintain the 
vaporization temperature of the distillation/evaporation chamber. 

This distillation/evaporation process is based on the well known principles of the 
thin-film evaporation process, wherein a liquid is spread into a thin film and heated, thus 
allowing trapped volatile elements such as water, gasoline, trapped gases, etcetera, within 
the liquid to be evaporated and vented outside the liquid purifying device. 

This liquid purifying device is typically used in a full-flow filter capacity with an 
internal combustion engine, whereby a small amount of contaminated engine oil is tapped 
form the normal oil flow through the filter and processed through the liquid purifying 
device, whereupon the volatile contaminants are vaporized, separated, and removed from 
the oil. The processed lubricating oil is then returned to the engine oil pan through 
purified liquid exit (24). The liquid to be purified communicates to the filter through a 
plurality of liquid filter communicating conduits (12) such that certain conduits allow 
liquid to flow to the filter and certain other conduits allow liquid to return to the source 
with little or no impedance in overall liquid flow. This liquid purifying device effectively 



.„i,i.es .he existing Uquid .liter punting sys.en, .o iac,.i.a.c i.s own mounting and 

85 provide a convenient source of liquid. 

1„ other application, the par..clc filter may or may no, be used. Ra.her. 
con.ami„ated li,uid-hydrau.ie liquid, machinmg oil, cooking oil, hea,ing/coo,ing liquid, 
e,c. - with or without pre-heating - may be pumped directly into .he 
distillation/evaporation chamber for evaporation, distillation, and removal of volatile 

90 co„.am.nants therefrom, the processed liqu.d then being returned to .he mechanism in 
which it is used. 

A firs, feature of this liquid purily.ng device is the improved ufiltzafion of space 
by the use of the exis.ing liquid filler moun.ing sys.em. This uti.izat.on brings the 
95 benefi.s of a compac. installation w,.l, a d.rect liqu.d source and convenient placement 
with minimum d.fficulty of installatton and ma,n,enance. Another benefit of this design 
is the efficient use of the heat inherent .o most l.quid sources to hea. the evaporafion 
chamber evenly and effectively w.thout the need of any addit.onal heat source, which 
eliminates the need for potentially dangerous heating elemems while improving 
1 00 efficiency and reducing manufac.uring costs. 

Thus it is understood that a primary object of this liquid purifying device is to 

mounted, s.mple to maintained, safer and more reliable operation, and is useful in a much 

greater range of applications. 
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FIG^ 5 is a vertical sectional view of a firs, alternative design of the liquid purilying 

device. 

FIG. 6 is a top plan view of a first alternative design of the liquid purifying device. 
F,G. 7 is a bottom plan view of a first altemanve design of the liquid purify.ng device. 
130 FIO. 8 is a horizomal sectional view of a first alternative design of the liquid purifying 
device, said view taken in the direction of arrows 2-2 in FIO 5. 
FIO. 9 is a vertical sectional view of a second alternative design of the liquid purifying 
device. 

FIO. 1 0 is a vertical sectional view of a third alternative destgn of the liquid purifyrng 

135 device. 

no. 1 1 is a vertical Seconal view of a fourth alternative design of the Uqurd purifyrng 

device. 

FIG. 12 is a top plan view of a forth embodiment of the liquid purifying device. 
FIO. 13 isabottomplanviewofaforthembodimentoftheUquidpurityingdevice. 

140 FIG. 14 is a horizontal sectional view of a forth embodiment of the liquid purifying 
device, said view taken rn the direction of arrows 3-3 in FIG 1 1 . 
FIG. 15 is a vertical sectional view of a fifth ai.erna.rve design of the liquid purifyrng 

device. 

FIG. 16 is a vertical sectional view of a sixth ai.enna.ive design of the liquid purifying 

145 device. 

FIG. 1 7 is a top plan view of a sixth embodiment of the liquid purifying device. 



FIG. 18 is a bottom plan view of a sixth embodiment of the liquid purifying device. 
FIG. 1 9 is a horizontal sectional view of a sixth embodiment of the liquid purifying 
device, said view being taken along line 4-4 in FIG 16. 
1 50 FIG. 20 is a vertical sectional view of a seventh alternative design of the liquid purifying 
device. 



LIST OF REFERENCE NUMERALS 

155 10 Liquid purifying device. 

1 2 Liquid filter communicating conduits. 

14 Liquid refiner to liquid source attachment means. 

16 Liquid seals. 

18 Distillation/evaporation chamber lid. 

160 20 Vapor vent. 

22 Distillation/evaporation chamber. 
24 Refined liquid exit. 
26 Liquid metering orifice. 
28 Liquid diverting obstruction. 
165 32 Liquid filter. 

34 Liquid source. 

36 Liquid filter element. 



38 Distillation/evaporation chamber lid attachment means. 
40 Filter to liquid purifying device attachment means. 



DESCRIPTION OF SPECIFIC EMBODIMENTS 
The liquid purifying device of the present invention has application in many 
environments. For example, the device may be used to supplement factory filter systems 
in internal combustion engines in both mobile and stationary applications. It is also 
contemplated that the present liquid purifying device will have application in hydraulic 
systems, and in industrial applications wherever hydraulic liquid (oil), cutting 
(machining) oil, drilling liquid, cooking oil, cleaning liquids, cooling/heating liquids, etc. 
are used. For purposes of description and explanation of the concept of the liquid 
purifying device, however, and without limiting the concept or application of the 
invention, the liquid purifying device will be described in an application of an oil- 
lubricated internal combustion engine. 

Turning now to the drawings, and initially to Fig. 1, the liquid purifying device is 
shown generally illustrated by the numeral 10. The device includes a combination liquid 
purifying device to liquid source attachment means (14), filter to liquid purifying device 
attachment means (40), liquid communication conduits (12). and liquid filter (32). Oil 
from the engine flows through the liquid purifying device through the liquid 
communication conduits(s) (12) unimpeded to the liquid filter (32). which oil passes 



through the liquid filter (32) in the customary manner and returns to the engine through 
1 90 additional liquid communication conduit(s) (12) allowing the liquid purifying device to 
be mounted in-between the engine and the conventional oil filter while retaining the 
function of the conventional filter with the added capabilities of volatile contaminate 
removal. 

The liquid refining device 10 includes a contaminated oil metering orifice (26) for 
195 conducting oil under pressure from the engine oil pump (not shown) to the 
distillation/evaporation chamber while simultaneously moderating the oil delivery rate to 
between 0.5 and 20 gallons per hour, although other flow rates are within the scope of 
this liquid purifying device. The styles of metering orifice and oil filters used in this oil 
refining device are well known and in common use. 
200 The disfillation/evaporation chamber is located in-between the engine and filter 

for a number of reasons: (1) simplicity; (2) efficient use of space; (3) to maintain the oil 
at the proper temperature for contaminant evaporation; (4) minimization of oil piping and 
connections. In a preferred embodiment of the present invention, a three micron 
particulate filter is used for the filter media in order to optimize the filtration. 
205 The specific apparatus for separating and removing the volatile contaminates from 

the oil is the distillation/evaporation chamber (22). The distillation/evaporation is simply 
a chamber of the proper shape and dimensions such as to promote the spreading of the oil 
into a thin film, and including an oil metering orifice (26). a vapor vent (20). and a 
purified oil exit (24). The distillation/evaporation chamber is enclosed by the 



210 distillation/evaporation lid (18), which is secured by the distillation/evaporation lid 
attachment means (38). In the preferred embodiment as observed in Fig. 1, the 
distillation/evaporation chamber (22), oil metering orifice (26), purified oil exit (24), and 
vapor vent (20) may all be incorporated into a single housing. The simplicity of this 
design is one of its greatest strengths. 
215 As can be seen by the accompanying figures, the proper shape and dimensions of 

the distillation/evaporation chamber may vary widely according to the desired flow rate 
and liquid to be purified. Fig. 1 illustrates one such shape and dimensions wherein the 
shape of the distillation/evaporation chamber is an annular ring with a height roughly 
equivalent to twice the width of the chamber. Included in most embodiments of the 
220 liquid purifying device and specifically in Fig. 4, there can be seen a liquid diverting 
obstruction (28) which redirects the oil flow along the length of the 
distillation/evaporation chamber to the purified oil exit. 

Referring again to Fig. 1, it can be seen that purified liquid exit (24) 
communicates the purified out from the distillation/evaporation chamber (22) to a 
225 location outside the chamber (which in the case of installation on an internal combustion 
engine, the oil would be communicated to an oil return line which returns the oil to the 
engine). Additionally, it can also be seen that vapor vent (20) communicates vaporized 
contaminates from within the distillation/evaporation chamber (22) to a location outside 
the chamber. 

230 
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OPERATION 

In the first preferred embodiment as illustrated by Figs. 1 - 4. the oil to be 
processed passes unimpeded through the body of the liquid refining device to the filter 
through the liquid filter communication conduits (12), flows through liquid filter (32) in 
235 the customary manner, and most of the oil returns to the engine by way of the additional 
liquid filter communication conduit (12) located centrally to the filter. 

Contaminated oil to be purified enters the distillafion/evaporation chamber (22) at 
the liquid metering orifice (24). This contaminated oil is under pressure, and can come 
from the oil source (as shown in Fig. 20) or the conventional oil filter outlet. 
240 The oil, upon entering the distillafion/evaporation chamber (22) experiences a sudden 
pressure drops considerably (to ambient or atmospheric pressure), due of course, to the 
metering orifice. The sudden drop of pressure facilitates evaporation of volatile 
contaminants that have been emulsified in the oil during its lubrication function. 
The oil, as it flows within the distillation/evaporation chamber (22) is controlled in its 
245 direcfion of flow by the liquid diverting obstruction (28) so as to maximize the length of 
travel of the oil within the distillation/evaporation chamber and thusly maximize the 
efficiency of volatile removal. Also, as the oil flows through the disfiUation/evaporation 
chamber (22), it flows in a thin-film, which effects the thin-film evaporation of the 
volatile contaminants from the oil. This thin-film evaporation process may be greafly 
250 enhanced by the heat contained within the oil itself as the engine reaches operating 
temperature. 



13 



Those skilled in the art will appreciate that the distillation/evaporation chamber 
need not be perfectly vertical while oil is being processed therethrough. This is because 
as the oil flows through the distillation/evaporation chamber, the natural vibrations 
255 inherent in most liquid sources, and in particular internal combustion engines, inputs 
physical forces into the flow of the oil resulting in a churning and lapping action of the oil 
within the distillation/evaporation chamber (22) which evenly coats the interior of the 
chamber with a thin film of oil. thereby causing increased efficiency in evaporafion of the 
volatile contaminants from within the oil. 
260 Once flowing, this oil flow will remain continuous and uninterrupted throughout 

the distillation/evaporation chamber, whereupon the oil exits the distillation/evaporation 
chamber by way of purified liquid exit (24) to be returned to the engine. 
As can be appreciated, as these various volatile contaminants vaporize and are distilled 
from the initially contaminated oil, the accumulation of vapor requires a means of 
265 exhaust. Because of the fact that the distillation/evaporation chamber forms essentially a 
closed system, the pressure within the closed system, and therefore within the liquid 
channel (38) remains essentially constant. Therefore, as the various contaminants 
vaporize and expand, the vapor is forced through the vapor vent (20). In addition, in 
certain mobile and industrial applicaUons, a negative pressure (a separate vacuum) can be 
270 used to withdraw the released vaporized contaminants from the evaporation chamber. 



FIRST ALTERNATIVE EMBODIMENT 



# <4 # 



Figs. 5 - 8 illustrates a first alternative embodiment of the liquid purifying device. 

The first alternative embodiment of Fig. 5 illustrates the use of an alternate means 
of attachment of both the liquid purifying device to the source (engine) and of the filter to 
the device by the use of an attachment means (40) which extents completely through the 
filter housing through the liquid purifying device to the liquid source. Additionally, the 
full flow of the oil to be purified is directed through the liquid purifying device so that all 
oil is purified before being returned to use. 

SECOND ALTERNATIVE EMBODIMENT 
The second alternative embodiment of Fig. 9 illustrates the use of an extended 
distiUafion/evaporation chamber, which extension extends longitudinally to the filter and 
surrounds the filter. Within this extension is a spirally extending distillation,/evaporafion 
chamber which effects a longer evaporation path for increased volatile removal 
efficiency. Additionally, the full flow of the oil to be purified is directed through the 
liquid purifying device so that all oil is purified before being returned to use. 

THIRD ALTERNATIVE EMBODIMENT 
The third alternative embodiment of Fig. 10 illustrates the use of an extended 
distillation/evaporafion chamber, which extension extends longitudinally to the filter and 
surrounds the filter. Within this extension is a cascading and downwardly projecting 
array of fins which effects a longer evaporation path for increased volatile removal 



efficiency. Additionally, the full flow of the oil to be purified is directed through the 
295 liquid purifying device so that all oil is purified before being returned to use. 
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FORTH ALTERNATIVE EMBODIMENT 
Figs. 11-14 illustrates a second alternative embodiment of the liquid purifying 
device. The forth alternative embodiment of Fig. 1 1 illustrates the use of a liquid 
purifying device to source attachment means (14) which comprises a bolt which itself 
comprises a liquid flow conduit (14) for allowing the device to be offset-mounted. This 
means of mounting allows the device to be installed in otherwise space restricted areas. 
Additionally, the distillation/evaporation chamber is constructed in a non-annular fashion, 
but instead is grouped to one general location within the liquid purifying device, while 
the liquid conduits are themselves also grouped within the liquid purifying device as 
shown. 



FIFTH ALTERNATIVE EMBODIMENT 
The fifth alternative embodiment of Fig. 15 illustrates the use of a horizontally 
mounted liquid purifying device which incorporates the liquid metering orifice (26) and 
the vapor vent (20) in the uppermost location, while the purified liquid exit (24) is located 
in the lowermost location. No liquid diverting obstruction (28) is used with this 
embodiment so as to allow the oil to flow evenly and uniformly down all interior surfaces 
of this horizontally mounted embodiment. 



SIXTH ALTERNATIVE EMBODIMENT 



Figs. 16-19 illustrates a second alternative embodiment of the liquid purifying 
device. The sixth alternative embodiment of Fig. 16 illustrates the use of 
distillation/evaporation lid (16) which is engaged as part of the liquid purifying device by 
means of a press fit, thereby eliminating the need for additional lid attachment means. 

320 Additionally, the distillation/evaporation chamber is constructed so as to facilitate 
installation by incorporating a plurality of vapor vents (20) and purified liquid exits (24). 
This allows the user to install the device without concern whether the vapor vent or liquid 
exit will be located in the proper orientation. The user ability to install the device and 
then select the appropriate vapor vent and liquid exit locations for proper operation will 

325 greatly enhance the installation procedure. 

SEVENTH ALTERNATIVE EMBODIMENT 
The seventh alternative embodiment of Fig. 20 illustrates the construction of a 
liquid refining device which does not use a filter. 

330 

This liquid purifying device is clearly new and usefiil. Moreover, it was not 
obvious to those of ordinary skill in the art at the time it was made, in view of the prior 
art considered as a whole as required by law. 

335 It will thus be seen that the objects set forth above, and those made apparent from 

the foregoing description, are efficiently attained and since certain changes may be made 



# 18 • 



in the above construction without departing from the scope of this hquid purifying 
device, it is intended that all matters contained in the foregoing construction or shown in 
the accompanying drawings shall be interpreted as illustrative and not in a limiting sense. 

It is also to be understood that the following claims are intended to cover all of the 
generic and specific features of this liquid purifying device herein described, and all 
statements of the scope of this liquid purifying device which, as a matter of language, 
might be said to fall therebetween. 



